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<210> 
<211> 
<212> 



1 

52 
DNA 



<213> Artificial sequence 
<220> 

<223> Primer for PCR 



to 



i 



no 
i O 



ccgagaattc attaaagagg agaaattaac tatgattgaa gaccctatgg ac 



52 



<211> 29 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer for PCR 

<400> 2 29 
cttggactct cttcacgatt tctagaagc 



<210> 3 

<211> 52 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer for PCR 

<400> 3 

ccgagaattc attaaagagg agaaattaac tatggacagg cttgaaaaag 



<210> 4 
<211> 31 
<212> DNA 



<213> Artificial sequence 



<220> 

<223> Primer for PCR 
<400> 4 

aagaatctct tcgaatcgac ttctagaagg c 



<210> 


5 




<211> 


52 




<212> 


DNA 




<213> 


Artificial 


sequence 


<220> 






<223> 


Primer for 


PCR 


<400> 


5 





ccgacaattg attaaagagg agaaattaac tatgtgggaa ttagacccta 



<210> 


6 




<211> 


30 




<212> 


DNA 




<213> 


Artificial 


sequence 


<220> 






<223> 


Primer for 


PCR 


<400> 


6 





tcgaactttt tctccacatc cctaggaggc 



<210> 7 

< 211 > 52 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer for PCR 

<400> 7 

ccgacaattg attaaagagg agaaattaac tatgacatac ttaatgaaca 



<210> 


8 




<211> 


31 




<212> 


DNA 




<213> 


Artificial 


sequence 


<220> 






<223> 


Primer for 


PCR 


<400> 


8 





gaactttccc tgaagagtat ttctagaagg c 



<210> 9 

<211> 52 

<212> DNA 

<213> Artificial sequence 



3 



<220> 

<223> Primer for PCR 
<400> 9 

ccgagaattc attaaagagg agaaattaac tatgcggaaa ctggccgagc gg 



<210> 10 

<211> 31 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer for PCR 

<400> 10 

aactagcttc gccgtgaaat tcctaggagg c 



<210> 11 

<211> 52 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer for PCR 

<400> 11 

ccgacaattg attaaagagg agaaattaac tatgtgcggg atagtcggat 



<210> 12 

<211> 31 

<212> DNA 

<213> Artificial sequence 



<220> 

<223> Primer for PCR 
<400> 12 

ttttgccagt gccaccttat ttctagaagg c 



<210> 13 

<211> 52 

<212> DNA 

<213> Artificial sequence 



31 



<220> 

<223> Primer for PCR 
<400> 13 

ccgacaattg attaaagagg agaaattaac tatgataccc cagaggatta ag 



<210> 14 

<211> 31 

<212> DNA 

<213> Artificial sequence 



4 



<220> 

<223> Primer for PCR 

<400> 14 31 
agggaaagtt cgagagaaat ttctagaagg c 



<210> 15 

<211> 52 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer for PCR 

ccgagaattc attaaagagg agaaattaac tatgaagccg tacgctaaat at 52 

<210> 16 

<211> 31 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer for PCR 

<400> 16 31 
acctagtgag gacacataat ctctagaagg c 

<210> 17 
<211> 1245 
<212> DNA 

— <r2-l-3-> — Aqu-i-f- ex — ■ - 



<400> 17 

atgattgaag accctatgga 


ctgggctttt 


ccgaggataa 


agagactgcc tcagtatgtc 


60 


ttctctctcg ttaacgaact 


caagtacaag 


ctaaggcgtg 


aaggcgaaga tgtagtggat 


120 


cttggtatgg gcaatcctaa 


catgcctcca 


gcaaagcaca 


taatagataa actctgcgaa 


180 


gtggctcaaa agccgaacgt 


tcacggatat 


tctgcgtcaa ggggcatacc aagactgaga 


240 


aaggctatat gtaacttcta cgaagaaagg 


tacggagtga 


aactcgaccc tgagagggag 


300 


gctatactaa caatcggtgc 


aaaggaaggg 


tattctcatt 


tgatgcttgc gatgatatct 


360 


ccgggtgata cggtaatagt 


tcctaatccc 


acctatccta 


ttcactatta cgctcccata 


420 


attgcaggag gggaagttca 


ctcaataccc 


cttaacttct 


cggacgatca agatcatcag 


480 


gaagagtttt taaggaggct 


ttacgagata 


gtaaaaaccg 


cgatgccaaa acccaaggct 


540 


gtcgtcataa gctttcctca 


caatccaacg 


accataacgg 


tagaaaagga cttttttaaa 


6 00 


gaaatagtta agtttgcaaa 


ggaacacggt 


ctctggataa 


tacacgattt tgcgtatgcg 


660 


gatatagcct ttgacggtta 


caagcccccc 


tcaatactcg 


aaatagaagg tgctaaagac 


720 



5 



780 
840 
900 
960 
1020 



gttgcggttg agctctactc catgtcaaag ggcttttcaa tggcgggctg gagggtagcc 
tttgtcgttg gaaacgaaat actcataaaa aaccttgcac acctcaaaag ctacttggat 
tacggtatat ttactcccat acaggtggcc tctattatcg cattagagag cccctacgaa 
atcgtggaaa aaaccgcaaa ggtttaccaa aaaagaagag acgttctggt ggaagggtta 
aacaggctcg gctggaaagt aaaaaaacct aaggctacca tgttcgtctg ggcaaagatt 
cccgaatgga taaatatgaa ctctctggac ttttccttgt tcctcctaaa agaggcgaag 1080 
gttgcggtat ccccgggtgt gggctttggt cagtacggag aggggtacgt aaggtttgca 1140 
cttgtagaaa atgaacacag gatcagacag gctataaggg gaataaggaa agccttcaga 1200 
aaactccaga aggagaggaa acttgaacct gagagaagtg cttaa 



1245 



<210> 18 

<211> 1122 

<212> DNA 

<213> Aquifex 



: 4 t ggacaggc ttgaaaaagt atcacccttc atagtaatgg atatcctagc tcaggcccag 
aagtacgaag acgtagtaca catggagata ggagagcccg atttagaacc gtctcccaag 
gtaatggaag ctctggaacg tgcggtgaag gaaaagacgt tcttctacac ccctgctctg 
ggactctggg aactcaggga aaggatatcg gagttttaca ggaaaaagta cagcgttgaa 
_g_ tt tct_cca^aga^gtca^gtaactacc gga acttcgg ga gcgtttct ^gtagcctac 

aaaaactttg cctacctctt agacgctcag ccggttttcg taaacgttga caaggaaacg 
aattacgaag taaggaaaga gatgatagaa gacattgatg cgaaagccct tcacatttcc 
tcgcctcaaa accctacggg cacactctac tcacctgaaa ccctgaagga acttgcggag 
tactgcgaag agaagggtat gtacttcata tccgacgaga tttaccacgg actcgtttac 
gaaggtaggg agcacacagc acttgagttc tctgacaggg ctattgtcat aaacgggttt 
tctaagtact tctgtatgcc aggtttcagg atagggtgga tgatagttcc ggaagaactc 
gtgagaaagg cggaaatagt aattcagaac gtatttatat ctgccccgac gctcagtcag 
tacgccgccc ttgaggcttt tgattacgag tatttggaga aggtaagaaa aacctttgaa 
gagaggagga acttccttta tggggaactg aaaaaactct tcaagataga cgcgaaacct 
cagggagctt tttacgtatg ggcaaacata agtgattact ccacagatag ctacgaattt 
gctttaaaac ttttaaggga ggcgagggtg gcggtaacgc ccggggtgga ctttggaaaa 
aacaaaacga aggagtatat aaggtttgct tatacgagaa agatagaaga acttaaggag 



60 

120 

180 

240 

300 

-360- 

420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 



6 

ggcgttgaaa ggataaagaa gttcttagag aagcttagct ga 



1122 



<210> 19 

<211> 1362 

<212> DNA 

<213> Aquif ex 



a^gggaat tagaccctaa aacgctcgaa aagtgggaca aggagtactt ctggcatcca 60 
tttacccaga tgaaagtcta cagagaagaa gaaaacctga tatttgaacg cggagaaggc 120 
gtttacctgt gggacatata cggcaggaag tatatagatg ccatatcttc cctctggtgc 
aacgtccacg gacataacca ccctaaactg aacaacgcag ttatgaaaca gctctgtaag 
gtagctcaca caactactct gggaagttcc aacgttcccg ccatactcct tgcaaagaag 
cttgtagaaa tttctcctga aggattaaac aaggtctttt actccgaaga cggtgcggaa 
gcagtagaga tagcgataaa gatggcttat cactactgga agaacaaggg agttaaaggg 
aaaaacgttt tcataacgct ttccgaagcc taccacgggg atactgtagg agcggttagc 
gtagggggta tagaactctt ccacggaact tataaagatc tccttttcaa gactataaaa 
ctcccatctc cttacctgta ctgcaaggaa aagtacgggg aactctgccc tgagtgcacg 
gcagatttat taaaacaact ggaagatatc ctgaagtcgc gggaagatat cgttgcggtc 
attatggaag cgggaattca ggcagccgcg ggaatgctcc ccttccctcc gggatttttg 
aaaggcgtaa gggagcttac gaagaaatac gacactttaa tgatagttga cgaggttgcc 
^cgggat^^ aigaaigagt^cagt^gac- 
tttatgtgtc taggtaaggg tataaccgga gggtacctcc cgcttgctgc gacactcaca 
acggacgagg tgttcaatgc ctttttaggt gagttcgggg aggcaaagca cttttaccac 
gggcacacct acactggaaa taacctcgcc tgttccgttg cactcgcaaa cttagaagtt 
tttgaggaag aaagaacttt agagaagctc caaccaaaga taaagctttt aaaggaaagg 
cttcaggagt tctgggaact caagcacgtt ggagatgtta gacagctagg ttttatggct 
ggaatagagc tggtgaagga caaagaaaag ggagaacctt tcccttacgg tgaaaggacg 
ggatttaagg tggcttacaa gtgcagggaa aaaggggtgt ttttgagacc gctcggagac 
gttatggtat tgatgatgcc tcttgtaata gaggaagacg aaatgaacta cgttattgat 
acacttaaat gggcaattaa agagcttgaa aaagaggtgt ag 



180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
-84-0- " 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1362 



<210> 20 

<211> 1032 

<212> DNA 

<213> Aquif ex 



7 



<400> 20 










60 


atgacatact 


taatgaacaa 


ttacgcaagg 


ttgcccgtaa agtttgtaag gggaaaaggt 


gtttacctgt 


acgatgagga 


aggaaaggag 


tatcttgact ttgtctccgg 


tataggcgtc 


120 


aactccctcg 


gtcacgctta 


cccaaaactc 


acagaagctc taaaagaaca 


ggttgagaaa 


180 


ctcctccacg 


tttcaaatct 


ttacgaaaac 


ccgtggcagg aagaactggc 


tcacaaactt 


240 


gtaaaacact 


tctggacaga 


agggaaggta 


tttttcgcaa acagcggaac 


ggaaagtgta 


300 


gaggcggcta 


taaagctcgc 


aaggaagt ac 


tggagggata aaggaaagaa 


caagtggaag 


360 


tttatatcct 


ttgaaaactc 


tLtccacggy 


agaacctacg gtagcctctc 


cgcaacggga 


420 


cagccaaagt 


tccacaaagg 


ctttgaacct 


ctagttcctg gattttctta 


cgcaaagctg 


480 


aacgatatag 


acagcgttta 


caaactccta 


gacgaggaaa ccgcggggat 


aattattgaa 


540 


gttatacaag 


gagagggcgg 


agtaaacgag 


gcgagtgagg attttctaag 


taaactccag 


600 


gaaatttgta 


aagaaaaaga 


tgtgcticcca 


attatagacg aagtgcaaac 


gggaatagga 


660 


aggaccgggg 


aattctacgc 


acaccaacac 


ttcaatctaa aaccggacgt 


aattgcgctt 


720 


gcgaagggac 


tcggaggagg 


tgtgccaata 


ggtgccatcc ctgcaaggga 


ana piat - a ace. 


780 


cagagcttta 


cccccyyouo 


npo caac t~.c t 


accttcggag gaaacccctt 


agectgeagg 


840 


gcgggaacag 


tggtagtaga 


tgaagttgaa 


aaactcctgc ctcacgtaag 


ggaagtgggg 




aattacttca 


aagaaaaact 


gaaggaactc 


ggcaaaggaa aggtaaaggg 


aagaggattg 


960 


atgctcggtc 


ttgaacttga 


aagagagtgt 


aaagattacg ttctcaaggc 


tcttgaaagg 


1020 


gacttctcat 


aa 








— 1-03-2— 



<210> 21 

<211> 1197 

<212> DNA 

<213> Ammonifex degensii 



<400> 21 
atgeggaaac 


tggccgagcg 


ggcgcagaaa 


ctgagcccct 


ctcccaccct 


ctcggtggac 


60 


accaaggcca 


aggagctttt gcggcagggg gaaagggtca 


teaatttegg 


ggegggggag 


120 


ccggacttcg 


atacacegga 


acacatcaag 


gaageggega 


agegagcttt 


agatcagggc 


180 


ttcaccaagt 


acacgccggt 


ggctgggatc 


ttacctcttc 


gggaggecat 


atgcgagaag 


240 


ctttaccgcg 


acaatcaact 


ggaatacagc 


ccgaatgaga 


tcgtggtctc 


ctgtggcgcc 


300 


aagcattcta 


ttttcaaege 


tetgeaggtc 


ctcctggacc 


egggggaega 


ggtgataatc 


360 


cccgtcccct 


actggacttc 


etatceggag 


caggtgaagc 


tggegggagg ggtgccggtt 


420 


ttcgtcccca 


cctctcccga gaacgacttc 


aagctcaggc 


eggaagatet 


aegtgegget 


480 


gtaaccccgc 


gcacccgcct 


tttgatcctc 


aattccccgg 


ccaaccccac 


aggcacegtt 


540 



V 



taccgccggg 


aggaacttat 


cggcttagcg gaggtagccc tggaggccga 


cctatggatc 


600 


ttgtcggacg 


agatctacga 


aaagctgatc tacgacggga tggagcacgt 


gagcatagcc 


660 


gcgctcgacc 


cggaggtcaa 


aaagcgcacg attgtggtaa acggtgtttc 


caaggcttac 


720 


gccatgaccg gttggcgcat 


aggttatgct gccgctcccc ggccgatagc 


ccaggccatg 


780 




aaagccacag 


tacctctaac cccacttccg tagcccaggc 


ggcggcgctg 


840 


gccgctctga 


aggggccaca 


agagccggtg gagaacatgc gccgggcttt 


tcaaaagcgg 


900 


cgggatttca 


tctggcagta 


cctaaactcc ttacccggag tgcgctgccc 


caaaccttta 


you 


ggggcctttt 


acgtctttcc 


agaagttgag cgggcttttg ggccgccgtc 


taaaaggacg 


1020 


ggaaatacta 


ccgctagcga cctggccctt ttcctcctgg aagagataaa 


agtggccacc 


1080 


gtggctgggg 


ctgcctttgg ggacgatcgc tacctgcgct tttcctacgc 


cctgcggctg 


1140 


gaagatatcg 


aagaggggat 


gcaacggttt aaagaattga tcgaagcggc 


actttaa 


1197 


<210> 22 










<211> 1779 









<212> DNA 
<213> Aquif ex 



atgtgcggga tagtcggata cgtagggagg gatttagccc ttcctatagt cctcggagct 
cttgagagac tcgaatacag gggttacgac tccgcgggag ttgcccttat agaagacggg 

aaact catag. ttgaaaagaa gaagg gaaag ataa gggaac t cgtta aagc get atgggga^ 

aaggattaca aggctaaaac gggtataggt cacacacgct gggcaaccca cggaaagccc 
aeggacgaga acgcccaccc ccacaccgac gaaaaaggtg agtttgcagt agttcacaac 
gggataatag aaaactactt agaactaaaa gaggaactaa agaaggaagg tgtaaagttc 
aggtccgaaa cagacacaga agttatagcc cacctcatag cgaagaacta caggggggac 
ttactggagg ccgttttaaa aacegtaaag aaattaaagg gtgcttttgc etttgeggtt 
ataaeggtte acgaaccaaa cagactaata ggagtgaagc aggggagtcc tttaatcgtc 
ggacteggag aaggagaaaa cttcctcgct tcagatattc ccgcaatact tccttacacg 
aaaaagatta ttgttcttga tgacggggaa atageggace tgactcccga cactgtgaac 
atttacaact ttgagggaga gcccgtttca aaggaagtaa tgattacgee ctgggatctt 
gtttctgegg aaaagggtgg ttttaaacac ttcatgctaa aagagatata cgaacagccc 
aaagccataa acgacacact caagggtttc ctctcaaccg aagacgcaat accctttaag 
ttaaaagact tcagaagggt tttaataata gcgtgcggga cctcttacca cgcgggcttc 
gtcggaaagt actggataga gagatttgea ggtgttccca cagaggtaat ttaegctteg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 



9 



gaattcaggt 


atgcggacgt 


tcccgtttcg 


gacaaggata 


tcgttatcgg 


aatttcccag 


1020 


tcaggagaga 


ccgctgacac 


aaagtttgcc 


cttcagtccg 


caaaggaaaa 


gggagccttt 


1080 


accgtgggac 


tcgtaaacgt 


agtgggaagt 


gccatagaca 


gggagtcgga 


cttttccctt 


1140 


cacacacatg 


cgggacccga 


aataggcgtg 


gcggctacaa 


agaccttcac 


cgcacagttc 


1200 


accgcactct 


acgccctttc 


ggtaagggaa 


agtgaggaga 


gggaaaatct 


aataagactc 


1260 


cttgaaaagg 


ttccatcact 


cgttgaacaa 


acactgaaca 


ccgcagaaga 


agtggagaag 


1320 


gtagcggaaa 


agtacatgaa 


aaagaaaaac 


atgctttacc 


tcggaaggta 


cttaaattac 


1380 


cccatagcgc 


tggagggagc 


tcttaaactt 


aaagaaattt 


cttacataca 


cgcggaaggt 


1440 


tatcccgcag 


gggagatgaa 


gcacggtccc 


atagccctca 


tagacgaaaa 


catgccggtt 


1500 


gtggtaatcg 


caccgaaaga 


cagggtttac 


gagaagatac 


tctcaaacgt 


agaagaggtt 


1560 


ctcgcaagaa 


agggaagggt 


tatttctgta 


ggctttaaag 


gagacgaaac 


tctcaaaagc 


1620 


aaatccgaga 


gcgttatgga 


aatcccgaag 


gcagaagaac 


cgataactcc 


tttcttgacg 


1680 


gtaatacccc 


tgcaactctt 


tgcctacttt 


atagcgagca 


aactgggact 


ggatgtggat 


1740 


cagccgagaa 


atctcgccaa 


aacggtcacg 


gtggaataa 






1779 



<210> 23 

<211> 1065 

<212> DNA 

<213> Aquifex 



<400> 23 



atgatacccc 


agaggattaa 


ggaacttgaa 


gcttacaaga 


cggaggtcac 


tcccgcctcc 


60 


gtcaggcttt 


cctctaacga 


attcccctac 


gactttcccg 


aggagataaa 


acaaagggcc 


120 


ttagaagaat 


taaaaaaggt 


tcccttgaac 


aaatacccag 


accccgaagc 


gaaagagtta 


180 


aaagcggttc 


ttgcggattt 


tttcggcgtt 


aaggaagaaa 


atttagttct 


cggtaacggt 


240 


tcggacgaac 


tcatatacta 


cctctcaata gctataggtg 


aactttacat 


acccgtttac 


300 


atacctgttc 


ccacctttcc 


catgtacgag 


ataagtgcga 


aagttctcgg 


aagacccctc 


360 


gtaaaggttc 


aactggacga 


aaactttgat 


atagacttag 


aaagaagtat 


tgaattaata 


420 


gagaaagaaa 


aacccgttct 


cgggtacttt 


gcttacccaa 


acaaccccac 


gggaaacctc 


480 


ttttccaggg 


gaaagattga 


ggagataaga 


aacaggggtg 


ttttctgtgt 


aatagacgaa 


540 


gcctactatc 


attactccgg 


agaaaccttt 


ctggaagacg 


cgctcaaaag 


ggaagatacg 


600 


gtagttttga 


ggacactttc 


aaaaatcggt 


atggcgagtt 


taagggtagg 


gattttaata 


660 


gggaaggggg 


aaatcgtctc 


agaaattaac 


aaggtgagac 


tccccttcaa 


cgtgacctac 


720 


ccctctcagg 


tgatggcaaa 


agttctcctc 


acggagggaa 


gagaattcct 


aatggaaaag 


780 









10 








atacaggagg 


ttgtaacaga 


gcgagaaagg 


atgtacgacg 


aaatgaagaa 


aatagaagga 


840 


gttgaggttt 


ttccgagtaa 


ggctaacttc 


ttgcttttca 


gaacgcctta 


ccccgcccac 


900 


gaggtttatc 


aggagctact 


gaaaagggat 


gtcctcgtca 


ggaacgtatc 


ttacatggaa 


960 


ggactccaaa 


agtgcctcag 


ggtaagcgta 


gggaaaccgg 


aagaaaacaa 


caagtttctg 


1020 


gaagcactgg 


aggagagtat 


aaaatccctt 


tcaagctctc 


tttaa 




1065 


<210> 24 
<211> 912 
<212> DNA 

<213> Pyrobaculum aerophilum 










<400> 24 
atgaagccy c 


— i /—i / — r i o a O f* O 

aCgCCaadUa 


+■ ^3 t* \~ rrfic* +* t~ 


gacggcagaa 


tacttaagtg 


ggaagacgcg 


60 


aaaaLdCaLy 


+- r"r t- t~ r~r ^ c 1 i~ f 1 

L.yL.L.ycit-.L.i^Gi 


pnr i nr i t' t~ r^^o 
L>yL. l. i_ \_ cxv_/ 


tacggaacct 


ctatattcga 


gggaataaga 


120 


gggtaccgga 


acyy cyauaa 


LLtyctcytc 


tttaggttag 


aagaacacat 


cgaccgcatg 


180 


tacagatcgg 


/"I ^ ^ f*m — \ ^ /™t +* 

C LaayaCdCL 


-~i « 4— ^ 4— 

dyyCaLaaaL 


attccgtata 


caagagagga 


agtccgccaa 


240 


gctgtactag 


agaccataaa 


ggctaataac 


ttccgagagg 


atgtctacat 


aagacctgtg 


300 


gcgtttgtcg 


cctcgcagac 


ggtgacgctt 


gacataagaa 


atttggaagt 


ctccctcgcg 


360 


gttattgtat 


tcccatttgg 


caaatacctc 


tcgcccaacg 


gcattaaggc 


aacgattgta 


420 


agctggcgta 


gagtacataa 


tacaatgctc 


cctgtgatgg 


caaaaatcgg 


cggtatatat 


480 


gtaaactctg 


tacttgcgct 


tgtagaggct 


agaagcaggg 


gatttgacga 


ggctttatta 


540 


atggacgtta 


acggttatgt 


tgttgagggt 


tctggagaga 


atattttcat 


tgtcagaggt 


600 


ggaaggcttt 


tcacgccgcc 


agtacacgaa 


tctatcctcg 


agggaattac 


gagggatacg 


660 


gtaataaagc 


tcagcgggga 


tgtgggactt 


cgggtggagg 


aaaagcctat 


tacgagggag 


720 


gaggtgtata 


cagccgacga 


ggtgttttta 


gtaggaaccg 


ccgcagagat 


aacgccagtg 


780 


gtggaggttg 


acggcagaac 


aatcggcaca 


ggcaagccgg 


gccccattac 


gacaaaaata 


840 


gctgagctgt 


actcaaacgt 


cgtgagaggc 


aaagtagaga 


aatacttaaa 


ttggatcact 


900 


cctgtgtatt 


ag 










912 


<210> 25 
<211> 414 
<212> PRT 
<213> Aquifex 












<400> 25 














Met lie Glu Asp Pro Met Asp Trp Ala Phe Pro 
15 10 


Arg lie Lys Arg Leu 
15 





11 



Pro Gin Tyr Val Phe Ser Leu Val Asn Glu Leu Lys Tyr Lys Leu Arg 
20 25 30 

Arg Glu Gly Glu Asp Val Val Asp Leu Gly Met Gly Asn Pro Asn Met 
35 40 45 

Pro Pro Ala Lys His lie lie Asp Lys Leu Cys Glu Val Ala Gin Lys 
50 55 60 

Pro Asn Val His Gly Tyr Ser Ala Ser Arg Gly He Pro Arg Leu Arg 
65 70 75 80 

Lys Ala He Cys Asn Phe Tyr Glu Glu Arg Tyr Gly Val Lys Leu Asp 
85 90 95 

Pro Glu Arg Glu Ala He Leu Thr He Gly Ala Lys Glu Gly Tyr Ser 
100 105 HO 

His Leu Met Leu Ala Met He Ser Pro Gly Asp Thr Val He Val Pro 
115 120 125 

Asn Pro Thr Tyr Pro He His Tyr Tyr Ala Pro He He Ala Gly Gly 
130 135 140 

Glu Val His Ser He Pro Leu Asn Phe Ser Asp Asp Gin Asp His Gin 
145 150 155 160 

Glu Glu Phe Leu Arg Arg Leu Tyr Glu He Val Lys Thr Ala Met Pro 
165 170 175 

Lys Pro Lys Ala Val Val He Ser Phe Pro His Asn Pro Thr Thr He 
180 185 190 

Thr Val Glu Lys Asp Phe Phe Lys Glu He Val Lys Phe Ala Lys Glu 
195 200 205 



His Gly Leu Trp He He His Asp Phe Ala Tyr Ala Asp He Ala Phe 
210 215 220 

Asp Gly Tyr Lys Pro Pro Ser He Leu Glu He Glu Gly Ala Lys Asp 
225 230 235 240 

Val Ala Val Glu Leu Tyr Ser Met Ser Lys Gly Phe Ser Met Ala Gly 
245 250 255 

Trp Arg Val Ala Phe Val Val Gly Asn Glu He Leu He Lys Asn Leu 
260 265 270 

Ala His Leu Lys Ser Tyr Leu Asp Tyr Gly He Phe Thr Pro He Gin 
275 280 285 

Val Ala Ser He He Ala Leu Glu Ser Pro Tyr Glu He Val Glu Lys 
290 295 300 

Thr Ala Lys Val Tyr Gin Lys Arg Arg Asp Val Leu Val Glu Gly Leu 
305 310 315 320 

Asn Arg Leu Gly Trp Lys Val Lys Lys Pro Lys Ala Thr Met Phe Val 
325 330 335 



Trp Ala Lys He Pro Glu Trp He Asn Met Asn Ser Leu Asp Phe Ser 



12 



340 345 350 

Leu Phe Leu Leu Lys Glu Ala Lys Val Ala Val Ser Pro Gly Val Gly 
355 360 365 

Phe Gly Gin Tyr Gly Glu Gly Tyr Val Arg Phe Ala Leu Val Glu Asn 
370 375 380 

Glu His Arg He Arg Gin Ala He Arg Gly He Arg Lys Ala Phe Arg 
385 390 395 400 

Lys Leu Gin Lys Glu Arg Lys Leu Glu Pro Glu Arg Ser Ala 
405 410 

<210> 26 
<211> 373 
<212> PRT 
<213> Aquif ex 

<400> 26 

Met Asp Arg Leu Glu Lys Val Ser Pro Phe He Val Met Asp He Leu 
x 5 10 15 

Ala Gin Ala Gin Lys Tyr Glu Asp Val Val His Met Glu He Gly Glu 
20 25 30 

Pro Asp Leu Glu Pro Ser Pro Lys Val Met Glu Ala Leu Glu Arg Ala 
35 40 45 

Val Lys Glu Lys Thr Phe Phe Tyr Thr Pro Ala Leu Gly Leu Trp Glu 
50 55 60 

Leu Arg Glu Arg He Ser Glu Phe Tyr Arg Lys Lys Tyr Ser Val Glu 
65 70 75 80 



Val Ser Pro Glu Arg Val He Val Thr Thr Gly Thr Ser Gly Ala Phe 
85 90 95 

Leu Val Ala Tyr Ala Val Thr Leu Asn Ala Gly Glu Lys He He Leu 
100 105 HO 

Pro Asp Pro Ser Tyr Pro Cys Tyr Lys Asn Phe Ala Tyr Leu Leu Asp 
115 120 125 

Ala Gin Pro Val Phe Val Asn Val Asp Lys Glu Thr Asn Tyr Glu Val 
130 135 140 

Arg Lys Glu Met He Glu Asp He Asp Ala Lys Ala Leu His He Ser 
145 150 155 160 

Ser Pro Gin Asn Pro Thr Gly Thr Leu Tyr Ser Pro Glu Thr Leu Lys 
165 170 175 

Glu Leu Ala Glu Tyr Cys Glu Glu Lys Gly Met Tyr Phe He Ser Asp 
180 185 190 

Glu He Tyr His Gly Leu Val Tyr Glu Gly Arg Glu His Thr Ala Leu 
195 200 205 

Glu Phe Ser Asp Arg Ala He Val He Asn Gly Phe Ser Lys Tyr Phe 
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210 

Cys Met Pro Gly 
225 

Val Arg Lys Ala 



Thr Leu Ser Gin 
260 

Glu Lys Val Arg 
275 

Glu Leu Lys Lys 
290 

Tyr Val Trp Ala 
305 

Ala Leu Lys Leu 



Asp Phe Gly Lys 
340 

Arg Lys lie Glu 
355 



215 

Phe Arg lie Gly 
230 

Glu He Val He 
245 

Tyr Ala Ala Leu 



Lys Thr Phe Glu 
280 

Leu Phe Lys He 
295 

Asn He Ser Asp 
310 

Leu Arg Glu Ala 
325 

Asn Lys Thr Lys 



Glu Leu Lys Glu 
360 



220 

Trp Met He Val 
235 

Gin Asn Val Phe 
250 

Glu Ala Phe Asp 
265 

Glu Arg Arg Asn 



Asp Ala Lys Pro 
300 

Tyr Ser Thr Asp 
315 

Arg Val Ala Val 
330 

Glu Tyr He Arg 
345 

Gly Val Glu Arg 



Pro Glu Glu Leu 
240 

He Ser Ala Pro 
255 

Tyr Glu Tyr Leu 
270 

Phe Leu Tyr Gly 
285 

Gin Gly Ala Phe 



Ser Tyr Glu Phe 
320 

Thr Pro Gly Val 
335 

Phe Ala Tyr Thr 
350 

He Lys Lys Phe 
365 



Leu Glu Lys Leu Ser 
370 



<210> 27 

<211> 453 

<212> PRT 

<2T3~> AquTf ex 



<400> 27 

Met Trp Glu Leu 
1 

Phe Trp His Pro 
20 

Leu He Phe Glu 
35 

Arg Lys Tyr He 
50 

His Asn His Pro 
65 

Val Ala His Thr 



Leu Ala Lys Lys 
100 

Phe Tyr Ser Glu 



Asp Pro Lys Thr 
5 

Phe Thr Gin Met 



Arg Gly Glu Gly 
40 

Asp Ala He Ser 
55 

Lys Leu Asn Asn 
70 

Thr Thr Leu Gly 
85 

Leu Val Glu He 



Asp Gly Ala Glu 



Leu Glu Lys Trp 
10 

Lys Val Tyr Arg 
25 

Val Tyr Leu Trp 



Ser Leu Trp Cys 
60 

Ala Val Met Lys 
75 

Ser Ser Asn Val 
90 

Ser Pro Glu Gly 
105 

Ala Val Glu He 



Asp Lys Glu Tyr 
15 

Glu Glu Glu Asn 
30 

Asp He Tyr Gly 
45 

Asn Val His Gly 



Gin Leu Cys Lys 
80 

Pro Ala He Leu 
95 

Leu Asn Lys Val 
110 

Ala He Lys Met 



14 



115 



120 125 



Ala Tyr His Tyr Trp Lys Asn Lys Gly Val Lys Gly Lys Asn Val Phe 
130 135 140 

He Thr Leu Ser Glu Ala Tyr His Gly Asp Thr Val Gly Ala Val Ser 
145 150 155 160 

Val Gly Gly He Glu Leu Phe His Gly Thr Tyr Lys Asp Leu Leu Phe 
165 170 175 

Lys Thr He Lys Leu Pro Ser Pro Tyr Leu Tyr Cys Lys Glu Lys Tyr 
180 185 190 

Gly Glu Leu Cys Pro Glu Cys Thr Ala Asp Leu Leu Lys Gin Leu Glu 
195 200 205 

Asp He Leu Lys Ser Arg Glu Asp He Val Ala Val He Met Glu Ala 
210 215 220 

Gly He Gin Ala Ala Ala Gly Met Leu Pro Phe Pro Pro Gly Phe Leu 
225 230 235 240 

Lys Gly Val Arg Glu Leu Thr Lys Lys Tyr Asp Thr Leu Met He Val 
245 250 255 

Asp Glu Val Ala Thr Gly Phe Gly Arg Thr Gly Thr Met Phe Tyr Cys 
260 265 270 

Glu Gin Glu Gly Val Ser Pro Asp Phe Met Cys Leu Gly Lys Gly He 
275 280 285 

Thr Gly Gly Tyr Leu Pro Leu Ala Ala Thr Leu Thr Thr Asp Glu Val 
290 295 300 

"^he~ Asn~Ala W^Leu~Gly - Gnr-phe^^ 

305 310 315 320 

Gly His Thr Tyr Thr Gly Asn Asn Leu Ala Cys Ser Val Ala Leu Ala 
325 330 335 

Asn Leu Glu Val Phe Glu Glu Glu Arg Thr Leu Glu Lys Leu Gin Pro 
340 345 350 

Lys He Lys Leu Leu Lys Glu Arg Leu Gin Glu Phe Trp Glu Leu Lys 
355 360 365 

His Val Gly Asp Val Arg Gin Leu Gly Phe Met Ala Gly He Glu Leu 
370 375 380 

Val Lys Asp Lys Glu Lys Gly Glu Pro Phe Pro Tyr Gly Glu Arg Thr 
385 , 390 395 400 

Gly Phe Lys Val Ala Tyr Lys Cys Arg Glu Lys Gly Val Phe Leu Arg 
405 410 415 

Pro Leu Gly Asp Val Met Val Leu Met Met Pro Leu Val He Glu Glu 
420 425 430 

Asp Glu Met Asn Tyr Val He Asp Thr Leu Lys Trp Ala He Lys Glu 
435 440 445 
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Leu Glu Lys Glu Val 
450 

<210> 28 

<211> 343 

<212> PRT 

<213> Aquifex 

<400> 28 

Met Thr Tyr Leu Met Asn Asn Tyr Ala Arg Leu Pro Val Lys Phe Val 
15 10 15 

Arg Gly Lys Gly Val Tyr Leu Tyr Asp Glu Glu Gly Lys Glu Tyr Leu 
20 25 30 

Asp Phe Val Ser Gly He Gly Val Asn Ser Leu Gly His Ala Tyr Pro 
35 40 45 

Lys Leu Thr Glu Ala Leu Lys Glu Gin Val Glu Lys Leu Leu His Val 
50 55 60 

Ser Asn Leu Tyr Glu Asn Pro Trp Gin Glu Glu Leu Ala His Lys Leu 
65 70 75 80 

Val Lys His Phe Trp Thr Glu Gly Lys Val Phe Phe Ala Asn Ser Gly 
85 90 95 

Thr Glu Ser Val Glu Ala Ala He Lys Leu Ala Arg Lys Tyr Trp Arg 
100 105 HO 

Asp Lys Gly Lys Asn Lys Trp Lys Phe He Ser Phe Glu Asn Ser Phe 
115 120 125 ■ 

~. His~Gly "Arg'Thf" Tyrn3"lY"S^ Leu~ Se^r-Ala ^Thr~ Gly -Gin-Pro-bys-Phe- 
130 135 140 

His Lys Gly Phe Glu Pro Leu Val Pro Gly Phe Ser Tyr Ala Lys Leu 
145 150 155 160 

Asn Asp He Asp Ser Val Tyr Lys Leu Leu Asp Glu Glu Thr Ala Gly 
165 170 175 

He He He Glu Val He Gin Gly Glu Gly Gly Val Asn Glu Ala Ser 
180 185 190 

Glu Asp Phe Leu Ser Lys Leu Gin Glu He Cys Lys Glu Lys Asp Val 
195 200 205 

Leu Leu He He Asp Glu Val Gin Thr Gly He Gly Arg Thr Gly Glu 
210 215 220 

Phe Tyr Ala Tyr Gin His Phe Asn Leu Lys Pro Asp Val He Ala Leu 
225 230 235 240 

Ala Lys Gly Leu Gly Gly Gly Val Pro He Gly Ala He Leu Ala Arg 
245 250 255 

Glu Glu Val Ala Gin Ser Phe Thr Pro Gly Ser His Gly Ser Thr Phe 
260 265 270 
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Gly Gly Asn Pro Leu Ala Cys Arg Ala Gly Thr Val Val Val Asp Glu 
275 280 285 

Val Glu Lys Leu Leu Pro His Val Arg Glu Val Gly Asn Tyr Phe Lys 
290 295 300 

Glu Lys Leu Lys Glu Leu Gly Lys Gly Lys Val Lys Gly Arg Gly Leu 
305 310 315 320 

Met Leu Gly Leu Glu Leu Glu Arg Glu Cys Lys Asp Tyr Val Leu Lys 
325 330 335 

Ala Leu Glu Arg Asp Phe Ser 
340 

<210> 29 
<211> 398 
<212> PRT 

<213> Ammonifex degensii 
<400> 29 

Met Arg Lys Leu Ala Glu Arg Ala Gin Lys Leu Ser Pro Ser Pro Thr 
15 10 15 

Leu Ser Val Asp Thr Lys Ala Lys Glu Leu Leu Arg Gin Gly Glu Arg 
20 25 30 

Val He Asn Phe Gly Ala Gly Glu Pro Asp Phe Asp Thr Pro Glu His 
35 40 45 

He Lys Glu Ala Ala Lys Arg Ala Leu Asp Gin Gly Phe Thr Lys Tyr 
50 55 60 

Thr~Pro~ Va-1 - Ala- Gly- lite— Leu— Pro— Leu— Arg-Glu Ala— I l-e-Cys -Gl-u— Lys - 
65 70 75 80 

Leu Tyr Arg Asp Asn Gin Leu Glu Tyr Ser Pro Asn Glu He Val Val 
85 90 95 

Ser Cys Gly Ala Lys His Ser He Phe Asn Ala Leu Gin Val Leu Leu 
100 105 110 

Asp Pro Gly Asp Glu Val He He Pro Val Pro Tyr Trp Thr Ser Tyr 
115 120 125 

Pro Glu Gin Val Lys Leu Ala Gly Gly Val Pro Val Phe Val Pro Thr 
130 135 140 

Ser Pro Glu Asn Asp Phe Lys Leu Arg Pro Glu Asp Leu Arg Ala Ala 
145 150 155 160 

Val Thr Pro Arg Thr Arg Leu Leu He Leu Asn Ser Pro Ala Asn Pro 
165 170 175 

Thr Gly Thr Val Tyr Arg Arg Glu Glu Leu He Gly Leu Ala Glu Val 
180 185 190 



Ala Leu Glu Ala Asp Leu Trp He Leu Ser Asp Glu He Tyr Glu Lys 
195 200 205 
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Leu lie Tyr Asp Gly Met Glu His Val Ser lie Ala Ala Leu Asp Pro 
210 215 220 

Glu Val Lys Lys Arg Thr lie Val Val Asn Gly Val Ser Lys Ala Tyr 
225 230 235 240 

Ala Met Thr Gly Trp Arg lie Gly Tyr Ala Ala Ala Pro Arg Pro lie 
245 250 255 

Ala Gin Ala Met Thr Asn Leu Gin Ser His Ser Thr Ser Asn Pro Thr 
260 265 270 

Ser Val Ala Gin Ala Ala Ala Leu Ala Ala Leu Lys Gly Pro Gin Glu 
275 280 285 

Pro Val Glu Asn Met Arg Arg Ala Phe Gin Lys Arg Arg Asp Phe lie 
290 295 300 

Trp Gin Tyr Leu Asn Ser Leu Pro Gly Val Arg Cys Pro Lys Pro Leu 
305 310 315 320 

Gly Ala Phe Tyr Val Phe Pro Glu Val Glu Arg Ala Phe Gly Pro Pro 
325 330 335 

Ser Lys Arg Thr Gly Asn Thr Thr Ala Ser Asp Leu Ala Leu Phe Leu 
340 345 350 

Leu Glu Glu lie Lys Val Ala Thr Val Ala Gly Ala Ala Phe Gly Asp 
355 360 365 

Asp Arg Tyr Leu Arg Phe Ser Tyr Ala Leu Arg Leu Glu Asp lie Glu 
370 375 380 

Glu Gly Met Gin Arg Phe Lys Glu Leu lie Glu Ala Ala Leu 

"385 ~ ~ 3 90 3 95 

<210> 30 

<211> 592 

<212> PRT 

<213> Aquifex 

<400> 30 

Met Cys Gly lie Val Gly Tyr Val Gly Arg Asp Leu Ala Leu Pro lie 
15 10 15 

Val Leu Gly Ala Leu Glu Arg Leu Glu Tyr Arg Gly Tyr Asp Ser Ala 
20 25 30 

Gly Val Ala Leu lie Glu Asp Gly Lys Leu lie Val Glu Lys Lys Lys 
35 40 45 

Gly Lys lie Arg Glu Leu Val Lys Ala Leu Trp Gly Lys Asp Tyr Lys 
50 55 60 

Ala Lys Thr Gly lie Gly His Thr Arg Trp Ala Thr His Gly Lys Pro 
65 70 75 80 



Thr Asp Glu Asn Ala His Pro His Thr Asp Glu Lys Gly Glu Phe Ala 
85 90 95 
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val Val His Asn Gly lie He Glu Asn Tyr Leu Glu Leu Lys Glu Glu 

100 i° 5 110 

Leu Lys Lys Glu Gly Val Lys Phe Arg Ser Glu Thr Asp Thr Glu Val 



115 120 125 



lie Ala His Leu lie Ala Lys Asn Tyr Arg Gly Asp Leu Leu Glu Ala 
130 



135 140 



Val Leu Lys Thr Val Lys Lys Leu Lys Gly Ala Phe Ala Phe Ala Val 
145 150 155 



lie Thr val His Glu Pro Asn Arg Leu lie Gly Val Lys Gin Gly Ser 
165 170 115 

Pro Leu lie Val Gly Leu Gly Glu Gly Glu Asn Phe Leu Ala Ser Asp 
180 185 I 90 

lie Pro Ala lie Leu Pro Tyr Thr Lys Lys lie lie Val Leu Asp Asp 
195 200 205 

Gly Glu lie Ala Asp Leu Thr Pro Asp Thr Val Asn He Tyr Asn Phe 
210 215 220 

Glu Gly Glu Pro Val Ser Lys Glu Val Met lie Thr Pro Trp Asp Leu 

225 230 235 

Val ser Ala Glu Lys Gly Gly Phe Lys His Phe Met Leu Lys Glu lie 
245 250 

Tyr Glu Gin Pro Lys Ala He Asn Asp Thr Leu Lys Gly Phe Leu Ser 

260 265 

_ Thr giu Asp-Ala_ Lie JxsL^J^I^J£^J^^^^l^L ^ _ 
275 280 285 

lie lie Ala Cys Gly Thr Ser Tyr His Ala Gly Phe Val Gly Lys Tyr 

290 295 300 

Trp lie Glu Arg Phe Ala Gly Val Pro Thr Glu Val lie Tyr Ala Ser 
305 310 315 

Glu Phe Arg Tyr Ala Asp Val Pro Val Ser Asp Lys Asp lie Val lie 
325 330 

Gly lie Ser Gin Ser Gly Glu Thr Ala Asp Thr Lys Phe Ala Leu Gin 
340 3 45 350 

Ser Ala Lys Glu Lys Gly Ala Phe Thr Val Gly Leu Val Asn Val Val 

1 £ n jod 



355 360 



Gly Ser Ala lie Asp Arg Glu Ser Asp Phe Ser Leu His Thr His Ala 

77c; 380 

Thr 

390 395 



370 375 
Gly Pro Glu lie Gly Val Ala Ala Thr Lys Thr Phe Thr Ala Gin Phe 

385 



Thr Ala Leu Tyr Ala Leu Ser Val Arg Glu Ser Glu Glu Arg Glu Asn 
405 4i0 
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Leu lie Arg Leu Leu Glu Lys Val Pro Ser Leu Val Glu Gin Thr Leu 
420 425 430 

Asn Thr Ala Glu Glu Val Glu Lys Val Ala Glu Lys Tyr Met Lys Lys 
435 440 445 

Lys Asn Met Leu Tyr Leu Gly Arg Tyr Leu Asn Tyr Pro He Ala Leu 
450 455 460 

Glu Gly Ala Leu Lys Leu Lys Glu He Ser Tyr He His Ala Glu Gly 
465 470 475 480 

Tyr Pro Ala Gly Glu Met Lys His Gly Pro He Ala Leu He Asp Glu 
485 490 495 

Asn Met Pro Val Val Val He Ala Pro Lys Asp Arg Val Tyr Glu Lys 
500 505 510 

He Leu Ser Asn Val Glu Glu Val Leu Ala Arg Lys Gly Arg Val He 
515 520 525 

Ser Val Gly Phe Lys Gly Asp Glu Thr Leu Lys Ser Lys Ser Glu Ser 
530 535 540 

Val Met Glu He Pro Lys Ala Glu Glu Pro He Thr Pro Phe Leu Thr 
545 550 555 560 

Val He Pro Leu Gin Leu Phe Ala Tyr Phe He Ala Ser Lys Leu Gly 
565 570 575 

Leu Asp Val Asp Gin Pro Arg Asn Leu Ala Lys Thr Val Thr Val Glu 
580 585 590 



<210> 31 
<211> 354 

<2T2 : r ~PRT~ 
<213> Aquifex 



<400> 31 

Met He Pro Gin 
1 

Thr Pro Ala Ser 
20 

Pro Glu Glu He 
35 

Leu Asn Lys Tyr 
50 

Ala Asp Phe Phe 
65 

Ser Asp Glu Leu 



He Pro Val Tyr 
100 



Arg He Lys Glu 
5 

Val Arg Leu Ser 



Lys Gin Arg Ala 
40 

Pro Asp Pro Glu 
55 

Gly Val Lys Glu 
70 

He Tyr Tyr Leu 
85 

He Pro Val Pro 



Leu Glu Ala Tyr 
10 

Ser Asn Glu. Phe 
25 

Leu Glu Glu Leu 



Ala Lys Glu Leu 
60 

Glu Asn Leu Val 
75 

Ser He Ala He 
90 

Thr Phe Pro Met 
105 



Lys Thr Glu Val 
15 

Pro Tyr Asp Phe 
30 

Lys Lys Val Pro 
45 

Lys Ala Val Leu 



Leu Gly Asn Gly 
80 

Gly Glu Leu Tyr 
95 

Tyr Glu He Ser 
110 
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Ala Lys Val Leu Gly Arg Pro Leu Val Lys Val Gin Leu Asp Glu Asn 
115 120 125 

Phe Asp lie Asp Leu Glu Arg Ser lie Glu Leu lie Glu Lys Glu Lys 
130 135 t 140 

Pro Val Leu Gly Tyr Phe Ala Tyr Pro Asn Asn Pro Thr Gly Asn Leu 
145 150 155 160 

Phe Ser Arg Gly Lys lie Glu Glu He Arg Asn Arg Gly Val Phe Cys 
165 170 175 

Val He Asp Glu Ala Tyr Tyr His Tyr Ser Gly Glu Thr Phe Leu Glu 
180 185 190 

Asp Ala Leu Lys Arg Glu Asp Thr Val Val Leu Arg Thr Leu Ser Lys 
195 200 205 

He Gly Met Ala Ser Leu Arg Val Gly He Leu He Gly Lys Gly Glu 
210 215 220 

He Val Ser Glu He Asn Lys Val Arg Leu Pro Phe Asn Val Thr Tyr 
225 230 235 240 

Pro Ser Gin Val Met Ala Lys Val Leu Leu Thr Glu Gly Arg Glu Phe 
245 250 255 

Leu Met Glu Lys He Gin Glu Val Val Thr Glu Arg Glu Arg Met Tyr 
260 265 270 

Asp Glu Met Lys Lys He Glu Gly Val Glu Val Phe Pro Ser Lys Ala 
275 280 285 

Asn Phe Leu Leu Phe Arg Thr Pro Tyr Pro Ala His Glu Val Tyr Gin 
290 295 300 



Glu Leu Leu Lys Arg Asp Val Leu Val Arg Asn Val Ser Tyr Met Glu 
305 310 315 320 

Gly Leu Gin Lys Cys Leu Arg Val Ser Val Gly Lys Pro Glu Glu Asn 
325 330 335 

Asn Lys Phe Leu Glu Ala Leu Glu Glu Ser He Lys Ser Leu Ser Ser 
340 345 350 

Ser Leu 



<210> 32 
<211> 303 
<212> PRT 

<213> Pyrobaculum aerophilum 
<400> 32 

Met Lys Pro Tyr Ala Lys Tyr He Trp Leu Asp Gly Arg He Leu Lys 
15 10 15 

Trp Glu Asp Ala Lys He His Val Leu Thr His Ala Leu His Tyr Gly 
20 25 30 



21 



Thr Ser He Phe Glu Gly He Arg Gly Tyr Trp Asn Gly Asp Asn Leu 
35 40 45 

Leu Val Phe Arg Leu Glu Glu His He Asp Arg Met Tyr Arg Ser Ala 
50 55 60 

Lys He Leu Gly He Asn He Pro Tyr Thr Arg Glu Glu Val Arg Gin 
65 70 75 80 

Ala Val Leu Glu Thr He Lys Ala Asn Asn Phe Arg Glu Asp Val Tyr 
85 90 95 

He Arg Pro Val Ala Phe Val Ala Ser Gin Thr Val Thr Leu Asp He 
100 105 HO 

Arg Asn Leu Glu Val Ser Leu Ala Val He Val Phe Pro Phe Gly Lys 
115 120 125 

Tyr Leu Ser Pro Asn Gly He Lys Ala Thr He Val Ser Trp Arg Arg 
130 135 140 

Val His Asn Thr Met Leu Pro Val Met Ala Lys He Gly Gly He Tyr 
145 150 155 160 

Val Asn Ser Val Leu Ala Leu Val Glu Ala Arg Ser Arg Gly Phe Asp 
165 170 175 

Glu Ala Leu Leu Met Asp Val Asn Gly Tyr Val Val Glu Gly Ser Gly 
180 185 190 

Glu Asn He Phe He Val Arg Gly Gly Arg Leu Phe Thr Pro Pro Val 
195 200 205 

His Glu Ser He Leu Glu Gly He Thr Arg Asp Thr Val He Lys Leu 
210 215 220 



Ser Gly Asp Val Gly Leu Arg Val Glu Glu Lys Pro He Thr Arg Glu 
225 230 235 240 

Glu Val Tyr Thr Ala Asp Glu Val Phe Leu Val Gly Thr Ala Ala Glu 
245 250 255 

He Thr Pro Val Val Glu Val Asp Gly Arg Thr He Gly Thr Gly Lys 
260 265 270 

Pro Gly Pro He Thr Thr Lys He Ala Glu Leu Tyr Ser Asn Val Val 
275 280 285 

Arg Gly Lys Val Glu Lys Tyr Leu Asn Trp He Thr Pro Val Tyr 
290 295 300 

<210> 33 

<211> 52 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer for PGR 

<400> 33 

ccgagaattc attaaagagg agaaattaac tatggcagtc aaagtgcggc ct 
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<210> 34 

<211> 31 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer for PCR 

<400> 34 

gaaggacctt cgaaacctat tcctaggagg c 31 

<210> 35 

<211> 1092 

<212> DNA 

<213> Ammonifex degensii 
<220> 

<221> misc_f eature 

<222> (986) . . (987) 

<223> n is any nucleotide 

<400> 35 

atggcagtca aagtgcggcc tgagctcagc caggtggaga tctaccgtcc cggcaaaccc 60 

atcgaagagg taaagaagga gctggggctg gaggaggtag tcaagctggc ctccaacgag 120 

aaccctctgg gaccttctcc caaggccgtg gcggcgctgg agggactgga ccactggcac 180 

ctttacccag aaggctcaag ctatgagcta cggcaggcgc tgggtaagaa actggagata 240 

gacccggaca gcatcatcgt gggttgcggc tcaagcgaag tcatccagat gctctctttg 3 00 

gccctgctgg cgcccggcga cgaggtggtc atccctgtgc ctacctttcc ccgctatgag 360 

cccctggcac ggctcatggg ggctaatccc gtaaaagttc ccttgaagga ctaccgcatc 420 

gatgtggagg cagtggcccg agccctttcc ccccgtacca agctggtcta cctatgcaac 480 

cccaacaacc ccaccgggac catcgtcacc cgggaggagg tggagtggtt cttggaaaag 54 0 

gcgggggagg gggttctcac cgtgctggac gaggcctact gcgagtacgt gaccagcccc 600 

gcctaccctg atgggctcga tttcctgcgc cggggctaca atgtggtggt gctgcgcacc 660 

ttctccaaga tctacgggct ggccgggctg cgcatagggt acggtgtggc ggacagggag 720 

ctggtggcgg aactgcaccg ggtgcgggag cctttcaatg tcagttccgc tgctcagata 780 

gccgccctgg ccgccctgga agacgaagag ttcgtggcgc tttcgcgcca ggtcaacgaa 840 

gaagggaagg tttttctcta ccgagaactg gagaggcggg ggatcgccta cgtgcccacc 900 

gaggccaact tcctactctt cgatgccggt cgggacgagc aggaagtatt tcgccggatg 960 

ctgcgccagg gagtgatcat ccgggncggg gtgggttatc ccacccactt aagggtgacc 1020 

atcggcacct tggaacagaa ccagcgcttc ctggaagctt tggataaggc tctagagctt 1080 
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1092 

aggggggttt aa 



<210> 36 

<211> 363 

<212> PRT 

<213> Ammonifex degensii 
<220> 

<221> VARIANT 

<222> (329) . . (330) 

<223> Xaa is any Amino Acid 

<400> 36 

Met Ala Val Lys Val Arg Pro Glu Leu Ser Gin Val Glu lie Tyr Arg 
1 5 10 ' 15 

Pro Gly Lys Pro lie Glu Glu Val Lys Lys Glu Leu Gly Leu Glu Glu 
20 25 30 

Val Val Lys Leu Ala Ser Asn Glu Asn Pro Leu Gly Pro Ser. Pro Lys 
35 40 45 

Ala Val Ala Ala Leu Glu Gly Leu Asp His Trp His Leu Tyr Pro Glu 
50 55 60 

Glv Ser Ser Tyr Glu Leu Arg Gin Ala Leu Gly Lys Lys Leu Glu lie 
65 70 75 • 80 

Asp Pro Asp Ser lie lie Val Gly Cys Gly Ser Ser Glu Val He Gin 
85 90 95 

" Met" Leu Ser~Leu~AL a~Leu ~heu~~KlI P?b~G"lyAlp~ Glu "Varval- "inerPro- - 
100 105 HO 

Val Pro Thr Phe Pro Arg Tyr Glu Pro Leu Ala Arg Leu Met Gly Ala 
115 120 125 

Asn Pro Val Lys Val Pro Leu Lys Asp Tyr Arg He Asp Val Glu Ala 
130 135 140 

Val Ala Arg Ala Leu Ser Pro Arg Thr Lys Leu Val Tyr Leu Cys Asn 

150 155 160 



145 



Pro Asn Asn Pro Thr Gly Thr lie Val Thr Arg Glu Glu Val Glu Trp 
165 170 175 

Phe Leu Glu Lys Ala Gly Glu Gly Val Leu Thr Val Leu Asp Glu Ala 
180 185 190 

Tyr Cys Glu Tyr Val Thr Ser Pro Ala Tyr Pro Asp Gly Leu Asp Phe 
195 200 205 

Leu Arg Arg Gly Tyr Asn Val Val Val Leu Arg Thr Phe Ser Lys He 
210 215 220 

Tyr Gly Leu Ala Gly Leu Arg He Gly Tyr Gly Val Ala Asp Arg Glu 
225 230 235 240 
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Leu 



Ala 



Val Ala Glu Leu His Arg Val Arg Glu Pro Phe Asn Val Ser Ser 



245 



250 255 



Ala Gin lie Ala Ala Leu Ala Ala Leu Glu Asp Glu Glu Phe Val 



260 



265 



270 



Ala Leu Ser Arg Gin Val Asn Glu Glu Gly Lys Val Phe Leu Tyr Arg 



275 



280 



285 



Glu Leu Glu Arg Arg Gly He Ala Tyr Val Pro Thr Glu Ala Asn Phe 



290 



295 



300 



Leu Leu Phe Asp Ala Gly Arg Asp Glu Gin Glu Val Phe Arg Arg Met 
305 310 315 

Leu Arg Gin Gly Val lie lie Arg Xaa Gly Val Gly Tyr Pro Thr His 



325 



330 



Leu Arg Val Thr lie Gly Thr Leu Glu Gin Asn Gin Arg Phe Leu Glu 
340 345 350 

Ala Leu Asp Lys Ala Leu Glu Leu Arg Gly Val 
355 360 

<210> 37 

<211> 52 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer for PCR 

-4cga^ — 



<210> 38 

<211> 31 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer for PCR 

<400> 38 31 
tttcgggaac ttctctagat tcctaggagg c 

<210> 39 
<211> 1185 
<212> DNA 
<213> Aquifex 

atJgagaaaag gacttgcaag tagggtaagt cacctaaaac cttcccccac gctgaccata 60 
accgcaaaag caaaagaatt aagggctaaa ggagtggacg ttataggttt tggagcggga 120 
gaacctgact tcgacacacc cgacttcata aaggaagcct gtataagggc tttaagggaa 180 



■v 



25 

ggaaagacca agtacgctcc ctccgcggga ataccagagc tcagagaagc tatagctgaa 
aaactactga aagaaaacaa agttgagtac aaaccttcag agatagtcgt ttccgcagga 
gcgaaaatgg ttctcttcct catattcatg gctatactgg acgaaggaga cgaggtttta 
ctacctagcc cttactgggt aacttacccc gaacagataa ggttcttcgg aggggttccc 
gttgaggttc ctctaaagaa agagaaagga tttcaattaa gtctggaaga tgtgaaagaa 
aaggttacgg agagaacaaa agctatagtc ataaactctc cgaacaaccc cactggtgct 
gtttacgaag aggaggaact taagaaaata gcggagtttt gcgtggagag gggcattttc 
ataatttccg atgagtgcta tgagtacttc gtttacggtg atgcaaaatt tgttagccct 
gcctctttct cggatgaagt aaagaacata accttcacgg taaacgcctt ttcgaagagc 
tattccatga ctggttggcg aataggttat gtagcgtgcc ccgaagagta cgcaaaagtg 
atagcgagtc ttaacagcca gagtgtttcc aacgtcacta cctttgccca gtatggagct 
cttgaggcct tgaaaaatcc aaagtctaaa gattttgtaa acgaaatgag aaatgctttt 
gaaaggagaa gggatacggc tgtagaagag ctttctaaaa ttccaggtat ggatgtggta 
aaacccgaag gtgcctttta catatttccg gacttctccg cttacgctga gaaactgggt 
ggtgatgtga aactctcgga gttccttctg gaaaaggcta aggttgcggt ggttcccggt 
tcggccttcg gagctcccgg atttttgagg ctttcttacg ccctttccga ggaaagactc 
gttgagggta taaggagaat aaagaaagcc cttgaagaga tctaa 



<210> 40 

<211> 394 

<212> PRT 

<213> Aquifex 

<400> 40 



Met Arg Lys Gly Leu Ala Ser Arg Val Ser His Leu Lys Pro Ser Pro 
1 5 10 15 

Thr He Thr Ala Lys Ala Lys Glu Leu Arg Ala Lys Gly Val 



Thr Leu 

20 



25 30 



Asp val lie Gly Phe Gly Ala Gly Glu Pro Asp Phe Asp Thr Pro Asp 
35 40 45 

Phe lie Lys Glu Ala Cys lie Arg Ala Leu Arg Glu Gly Lys Thr Lys 



50 



55 



60 



Tyr Ala Pro Ser Ala Gly He Pro Glu Leu Arg Glu Ala He Ala Glu 
65 70 75 80 

Lys Leu Leu Lys Glu Asn Lys Val Glu Tyr Lys Pro Ser Glu lie Val 
85 90 95 

Val Ser Ala Gly Ala Lys Met Val Leu Phe Leu lie Phe Met Ala He 



240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1185 



26 



100 105 110 

Leu Asp Glu Gly Asp Glu Val Leu Leu Pro Ser Pro Tyr Trp Val Thr 
115 120 125 

Tyr Pro Glu Gin lie Arg Phe Phe Gly Gly Val Pro Val Glu Val Pro 
130 135 140 

Leu Lys Lys Glu Lys Gly Phe Gin Leu Ser Leu Glu Asp Val Lys Glu 
145 150 155 160 

Lys Val Thr Glu Arg Thr Lys Ala lie Val lie Asn Ser Pro Asn Asn 
165 170 175 

Pro Thr Gly Ala Val Tyr Glu Glu Glu Glu Leu Lys Lys lie Ala Glu 
180 185 190 

Phe Cys Val Glu Arg Gly lie Phe lie lie Ser Asp Glu Cys Tyr Glu 
195 200 205 

Tyr Phe Val Tyr Gly Asp Ala Lys Phe Val Ser Pro Ala Ser Phe Ser 
210 215 220 

Asp Glu Val Lys Asn lie Thr Phe Thr Val Asn Ala Phe Ser Lys Ser 
225 230 235 240 

Tyr Ser Met Thr Gly Trp Arg lie Gly Tyr Val Ala Cys Pro Glu Glu 
245 250 255 

Tyr Ala Lys Val lie Ala Ser Leu Asn Ser Gin Ser Val Ser Asn Val 
260 265 270 

Thr Thr Phe Ala Gin Tyr Gly Ala Leu Glu Ala Leu Lys Asn Pro Lys 
275 280 285 

-Ser-tys— Asp- -Phe— Vai- Asn-Glu- Met- Arg— As-n— A-l-a --Phe-Gl-u— A-rg-A-rg-A-rg- 
290 295 300 

Asp Thr Ala Val Glu Glu Leu Ser Lys He Pro Gly Met Asp Val Val 
305 310 315 320 

Lys Pro Glu Gly Ala Phe Tyr He Phe Pro Asp Phe Ser Ala Tyr Ala 
325 330 335 

Glu Lys Leu Gly Gly Asp Val Lys Leu Ser Glu Phe Leu Leu Glu Lys 
340 345 350 

Ala Lys Val Ala Val Val Pro Gly Ser Ala Phe Gly Ala Pro Gly Phe 
355 360 365 

Leu Arg Leu Ser Tyr Ala Leu Ser Glu Glu Arg Leu Val Glu Gly He 
370 375 380 



Arg Arg He Lys Lys Ala Leu Glu Glu He 
385 390 



